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Performance Metrics?

e A Performance Metric is a
1 standard of measurement of o
function or operation

»d.k.a. Performance Indicafor
* Usually reserved for high level metrics
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h\ How Performance Metrics
A’gwf’{ are Used

*» Measure progress foward a godl
» Reduce Energy consumption by 40%

s Standardized comparisons
» Benchmark performance
» Track long-ferm performance
» Compare with other buildings

*» Used from the design to the
end of life
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Ene Need for Standard Metrics

*» "Weights and measures may be
ranked among the necessaries of life

John Quincy Adams, 1821

» Standard units of measure
provide a common language for
commerce, science, laws, and
other aspects of everyday life.
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Y History of English Length
=004 Measurement
= [ A Y
** At one time measurement of length
was Not stfandardized — much like
sustainability metrics today.

Nnch was based on the thumib then
afer standardized as three arleycorns

00t was based on the human foot
then standardized as 13 inches, and
finally King Henry | (1100-1139)
established the foot as 12 inches

s The inch and foot are now defined
from the yard, which is 0.9144 meters
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: - Why are Standardized
Performance Metrics

Important?
*» Common language and benchmarks

1+ Consistent freafment of measurements
-2 Repeatable & Comparable
Greater confidence in results

» Better confidence leads 1o better market
acceptance

*» Better understanding of readl
performance
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~ ssues with Building

e,
—~=2004 performance Metrics
= [ A Y

» Energy Use Intensity = Energy/Area

»Energy
* What is and what is not included?
e How is it measured?

* How are energy types combined? (elec.,
gas, steam, on-site production, efc.)

»Ared
* Include walls?
e Parking garages?
e Unconditioned spaces?
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Attributes of Good
Performance Metrics

«»» Clear definifion

**» Measurable

s Standardized

** Shows a clear relationship to the

desired goal or objective

» Measures and
communicates
progress toward
the godal
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N Selecting Building

54 Performance Metrics — |

**What do we mean by "Building
Performance™?

» Broad term and difficult to measure

Divide the "Performance” in to topic
aredas and subtopic areas until you get
to something that is measurable.

**Your values and society values help
determine the topic and subtopic
areqs
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hﬁ___ Selecting Building
=28 Performance Metrics - I

s Example Building Performance Topic
Areqas (high level metrics)
» Environmental
» Social
» Economic
» Service Quality
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Selecting Building
Performance Metrics — |

s Examples of Subtopic Areas —
Environmental (mid level metrics)
» Energy consumption for operations
» Water
» Material

» Difficult to aggregate
performance across . -
fopic and subfopic |
areas .y

» Cost is sometfimes use
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~ Selecting Building

S
=% Performance Metrics - IV
< Start with a clearly defined goal

» Reduce annual CO, production from
building operations by 20% compared to
CO, production in 1990

» POssible metric

» Facility annual GHG emissions intensity,
CO, equivalent (kg CO,/ft?/yr )

L
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~ Selecting Building

H4 Performance Metrics — V
s Define Data Required

» Building area

» Primnary energy consumption by fuel type

» GHG emissions for energy conversion
processes
» Other sources of GHG emissions

* Refrigeration system leakage
* |ndustrial processes
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§ Selec’ring Building

7 Performance Metrics - VI

*»* Define data sources
> Reliability

» Uncertainty

» Cost

»» Define data archiving methods
*» Assign a responsible party
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Sources of Building
Performance Metrics

s* DOE/NREL Performmance Metrics Project
»» DOE High Performance Buildings Database
» USGBC — LEED

» CBECS (Commercial Building Energy
Consumpption Survey)

“ EPA EnergyStar
* ASHRAE Standard 105 (under revision)

* International Green Building Challenge (GBC)
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DOE/NREL Performance
U Netrics Project (PMP)

Mulfiyear effort to standardize the
measurement & characterization
of building energy performance

§=— > Clearly defined Performance Metrics

» Standard methods for collecting,
analyzing, and reporting data

http://www.highperforrnancebuildings.gov
Click on “performance metrics”
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DOE High-Performance
Building Database

3 High Performance Buildings Database - Case Study Search Dptions - Microsoft Inte; = IEIIiI

| File Edi

3

J Address

High Performance
Buildings MErEaDn

About High
Performance Buildings

» Design Approach
rToolbox

v»Technologies
About the Initiative
+ About our Research

v Process Change

r Performance Metrics

r News & Events

High Performance Buildings Database

The High Performance Buildings
Database is research sponsored by the
.5, Department of Energy that seeks
to improve building perfarmance
measuring methods by collecting data
on various factors that affect a
building's performance, such as energy,
materials, and land use. The datahase
collects information from buildings
around the world, ranging from homes
and commercial interiors to large
buildings and even whole campuses an
neighborhoods, These may be certified

== http://www.eere.energy.gov/buildings/ *» Showcase for sustainable
highperformance/case_studies/

4F5 %, U, Uepartment of Energy
2 14 Office of Energy Efficiency and Renewable Energy &inging you a prosperous future where

a0 J Lirks

puildings
«» Contains measured
e performance data

Download Acrobat
Reader

=mne 60 PrOj@Cts can be entered by

Acknowledgments

Leqal Disclaimer Onyone

Cornments

abundant, reliable, and affordable

. ’ [}
e 4 ACCESSIDlE TO €veryone
green projects, or simply projects that have one or more notable ¢

environmental features. The infarmation has been reviewed far

consistency and presentation, but in most cases, the details
have not been independently verified.

Search Options

by project name
by owner
by location

by building type and size

list all 57 projects

detailed search {advanced users)

@« Can be used to motivate
future builders on what is
possible.

ey http://highperformancebuildings.go

.S, Department of Energy

\

August 8-11, 2004

——=m— Click on “Enter the dafabase”
www.energy2004fee.doe.gov



=004

Ene s

ESI-1

ESI-2

ESI1-3

ESIl-4

ESl-5

ESI-6

ESI-7

ESI1-8

ESI-9

ESI-10

ESI-11

ESI-12

Green Building Challenge
2002 Performance Metrics

Selected Environmental Sustainability Indicators for the Design per m” only | by area & by occupancy
. . . [RImz] ¢
Total net consumption of primary embodied energy, Gl 1.7 8.6 (kaphim2]
. . . . (rANmz] ¢
Het annualized consumption of primary embodied energy, MJ 23 114 (kaphim2)
Het annual consumption of primary energy for building operations, M. 3a¢ 1815 EE:LT;]E;
Het annual consumption of primary non-renewable energy for building operations, MJ 316 1607 EE:LTri]E;
Het annualized primary embodied energy and annual operating primary energy, M. 339 1721 EL‘:‘;LTF?E;
Het area of land consumed for building and related works, m” 0.3 4.9 m? { oecupant
Het annual consumption of potable water for building operations, m® 14 49 m? ¢ [aphfm®] "yr
Annual use of grey water and rainwater for building operations, m® 2 a m’ ¢ [aphfm?] yr
. — . . (kg eCOz fm® )¢
Het annual GHG emizsions from building operations, kg. C0, equivalent Ja 195 kaphtm']
aphfm
(am CFC-11
Predicted CFC-11 equivalent leakage per year in gm. 0.000417 0.002121 |equivima ]
[kaph"mz2]"yr
Total weight of materials re-used in Design from on-site or off-site uses, kg. 033 4741 ka f [aphim®] "ur
Total weight of new materials used in Design from off-site uses, kg. 430 2186 kg f [aphim?] ur
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h\_____ GBC Assessment Tool
P - — GBTool
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International Efforts in
Building Performance — |

Building Energy Performance
WEly ernigy ECEm]

*»* European Union

» EU plans fo require
certification of energy
performance staring in
2005

» Metrics: kg CO,/m?

e Ratfes performance on
greenhouse gas potfential

A Hogher perloimanis G Lower pardarmacce

a8Coerg

i
All srchcaled grades and pevicmance miomaficn am labled n Codal
Futher information can be found i e Energy Log Book

GB

Dirrctive SOOLETED
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International Efforts in
Building Performance — |i

¢ BREEAM — UK (First system - 1990)
hitp://oroducts.bre.co.uk.breeam

Green Star/ABGR — Australia
hitp://www.glbcaus.org.greenstar

CRISP — Database of European efforts
http://crisp.cst.fr

SO — new standards for sustainability of
buildings bbeing developed
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h‘ Performance Metrics

2595 Definition Example

s Select a subfopic area

s Set performance goals

s Define ideal performance metrics
*» Define data requirements

+* Define data sources
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